Occupational and Environmental exposure to mercury in Iran: a systematic review by Abdolali Golpayegani, Majid Hashemi, Saeed Parastar, et al.
1- 	
   	  	  	!"#!"#$ 
2-"#$ "#& "#& 	
   	  '() 	 *  #+ #! ,- 
3-"#$ "/0 "/0 	
   	  1$2 '() 34(4)& 
!# #! ,- 
4-,67((  8 #+ ( '() 	 #+"#$ "#! "#! 	
   	  
5-,67((  8 #+ 	 * 	! ,-	 "#$ "#! "#! 	
   
6-'() 	 *  #+ 	 * 	! ,-	  "#$ 2; 	 , < 	
   
7- ,#! ,-"#$ 2; 	 , < 	
   ,2*  ,2* 
 	
 : 	
 Email: mhashemi120@gmail.com 
:     !"#$  !"$ %&
 '()*
 # :09376098385 :03136680011 
  	




/4/ !"#1393 	:12/10/1392  	:31/3/1393
	 
       :  	 
 
21 3 




   	      	!  "#$  % &' ()	*'% +, ) -./ &'. 0.12 3 
')3 - ./ 4$.5 .6 7 48 .5) 	:;3 ./ :1 <' % =>  ()	* /  #?@ 3 1	

 7.'.
 :(% / -)
 /  7.'  (@ AB C:1 	# 7  ()	* -.	5 7.' )/ 42.D% (4 / E 
F.4  G	3.4& H/  IJ@Iranmedex ESIDEMagiran EGoogle Scholar EWeb of KnowledgeE
Science Direct 3PubMed @ )B4*. )!,> / *)K /C:1 L'4E-3 "	4 AB %L'4 -)2
'.5.
 :)B4* % DKM8N H/  -:K E47@ $' Q.E:K <' %447 L'4 3 RS4 :1'.5 ./ > .
.> ()	* / 1	
 T*)  U 7.' (3.5  5) .'Q 3  *)K I/6 7.'  7 #?@ T*)  E	 V/ ->
 #,* % W2XV/ 7&@".
   :T*) 7"	 7)/ V/ / *)K /(3.5 2./  ')TK 3 -.$  I'3 % (4 E#?@ ->
.	5 .6 *)K ) '/  I
  R)#1 .Y'D / *)K <	 Z,> <	#[@ &@"D C ': 3 T*) 7"	 -3 ->
 -3.; \K.', . T*) Y> -./(% W)]2   	)6 H;3 E1	
 % (4 3 '^[ ) ()	* -.	5
'%)X T _	D ()	* % -M ->)@.
  !"#:#?@ T*) E1	
 T*) E7.' E()	* 
 
 	
    
 
   !  "#$ .  & 

  '$	 (#  ) *(+  ' ,
&'-+ " . /("0) 1	2(#)National-
Priority List(56  "7	89 :		 :+ (# ,
 	+ "(United States Environmental  
Protection Agency) 	 EPA #'275 &#	
>?"0) @0	  !A 1(# (#&(#
1 B" &'+ 5&#, "0 ( :	 .  &
#+. / 0+1 2 0  
 23 
352   	
 –3/	4/1393 
$C1DE &)Hg0(	/, 51 & 	
0+ F & CG 0+ & ) & ',  ,
:+ E 
 	2 1(, CH "/I (# 5"
#(# #) .6  (# 1DE & /I J	5
 1	2	K (	LHB C	$:(  &) B	L8L+ 1	2
 & 1)	9 :' M N	" )3-1(.
& /I J	 
  '(	/E R	A )95(%+ 5
)3(%? )8 )2(%)554.(
  &)E 5J	 
6 & 	 "0	 B	B 1	2)V 'B	
5W	F '0 55.X F	# 51	YF	, J	Z
(	+ M#  "LB 5	?$ 1	2#, 51 (	[ 1	2
&(, ) HZ0	 1	2 + #()   ! 1	2
##K )3(.&
\?2 ]I  &'LB WH, J#
' '	 #() " 6   #$ .
?[
 : , " &'$ &#2700 	6000 & 

1DE5(	LHB 8  /I#()  #$
  N )3000-2000 & 
 $	B    '
"A `, ) HZ " 6    1	2
 C? #$ )256.(
 1# 1DE & 	a	'?E ]I (	LHB
"A  5b 1	2)(# 5HZ  1	2
C	2c	# 5$dB'B# .	0	+ 5)c (	L
$e- 5f1	2H$( F11	 5:'B ) 	2
0	B	H(	? 1	2  g	8'H )1.(
\?2 &
CG YF J	  2	5CG )(# -D 

,) ):E &'B('B(5*(# CE 5	2
B8E'b ` 5h8'b 1	2)(# 5&', ) 	2
B 'b 1	2)(# H9 )&L9N,6  #() 	2
 "#$ )11-7.('0 1 &  &#	8H
 (	LHB ) $dB'B# (#  " 5&@B .	0	+
 
  & I (# 	230A W	 ib 
&', :B 1" &# )1.(
j&'?E k  	L N ) , :	B (# &
" .:E  &
, , ) /DE H1
" &'$ HA	$ )125953.( Z	A iB 
"? 
 & 	5(Z 1(	? )Pink 
Disease(	 ,#))Acrodynia(&'	B
 #$ E 	 &?2 ,  :'$ (Z ) #(# 
) (B  l 51Ye *  5	e ) "# :	HLB
 " "(B e)11.(EB-I 
"mF 	 '& , 1	2 )
  (:
  -HA ) 	H$ :## "#  5HA 5nb
 o(K &	H# #, &(	$ )14-1152.( 2W	9
 N@B 
 1(	? iB CX  N #	p (# &
 	8 ? , ',1(	?  :1	2
1(	? 5W	HB#e1	2 /q 1(	? 5? H-
B(2 L 5q)E51(	? LX 
 1	2
 #, &(	$ /DE ) $(K H ))19-15.(
5& r(E # B+ "0	 1)( k 1	2
:', HB+ C/q  :' 1()b	25s 1)( k 5
&#)( 5'/, 5N$ Le :)( 59)( r(E #	p 5
8I	E )t	@0 N2	, 5CG '0 H 1)( k 5
:# (# 1Ye"	 ) .))0 (# J?p 5 1	2
 )#N2	, ]I  :u	d R  N2	, pHB (
B '0u1(',H 1 '$	)20(.E 
5	e ) "# n, H( 5#(# C	$ & 	 "?
*  51YeH$  5A 5	#	 ]5
e o( )   H '$	 )2154.(  
 , \B+ W	92H  , " :+ '	?B
HL 	0	!5 v	/((#1 ) 
1(	? 
/q 1	2- ) q)E 	 LB ( &:	
'2# )23522.(
#+. / 0+1 2 0  
 23 
  	
 –3/	4/ 1393 353 
0	! l	 6 , 1Vupputuri 1)(  
1240 '$ .	pB 	+ :5, '#K w[L
I	/( & 	 :A (	L N(#	 #(# .
) 0	! 
 
\?2 " &## :	LB 	L 	0	! 
-	 2	 &', xD # & BA y! ,
 :#".5W	G (I N 1 3/1
:A & H0 (# .K5 *0H :A (	L
 w[L (ImmHg8/1H	 N" )28-
24 .( 1(	? 	 &  E 
  	 
)Multiple Sclerosis(MS " v	/( (# B.
(	!E N2)|e W	G (I :(	?2 ) :	LB , '2#
 1(	?  H/ :(	? (#  & y!MS
#  "/B" -	 `  # )29.(
:	 wA	$ &'B 1	2 &) , &#HK (I 
(# t! & 	  (  5'B  :
 ) X 5$ 5
A	B #, &(	$ )27(., 	pB+ 
 #)'9 (# 2	, ?E ?B  :A (# & "mF
" (#(A )( 5	 ( 1  
	L	+  ' B-I )  CG 1# 
A	B 
 &#	8H#$.:	LB 	0	! A , " &## 
&'B ?E ((# & 1K l	9 ) 
 

 :## :	LB 1 o)( 	 s$ 1	2 "mF-
1	2  0+F & 
	e'$	. #	@HE X K 
, " 
1 >? # + '9 B	H #) 1
#('B5#) 
 	((# & B	H+ '9 :  
5.K) 5H0  E #	p 1 "? 
	, ) " &'$ o(K HL #( "mF 
 
 	 (	? (# /DE E &?2 " )34-30515(.
B?BA 1	2 ) ((# 5: i'('@ 
 1 
&" &'$ :' #() C/q )( 'X  , 1
 'B '8 (	$	'. B?B /	 wA	$
 	  0	! "  ) &# & CH'B
& CH 1K &'B 1 	 &	 
'X (# , 1
&'#K :' #() H$YK W	 * 5" #)( (	, .
I 	! 1 
A	B )  &#HK 	056 -
1	2 &#	1 'B J? C	q J) y! (# 
 J? 2 ) &# 1()+ 1H?, 1('B ) 1()+
 ' B(#)39-3453.(& "mF 
  1 5
o)( 2	H# 1	2 nI  ? Y p
 HK :	  &#	8H 	 $ :)' o)( )
Y o)( ) HK 	 ? # (	[ &#	8H
#$ )42-40520535.("mF1	5.K)
:E  ((# (# & H0 (# # 1 W	B :
F HK mB (# CF	$ #$)46-4352(.&( 1	2
( 5gE 5&#)( 58Z 5((# C	$ :'  & J# 5
 "e ) 
A	B 5'$	 )47.(
 N 80g	LH 1DE & (	[ 'Z(#
( 6 &'$ Y 	2#$ .HB 
 "?2
f- 
H$ .	2, 1	2 ) g	LH ) xD
6  :	,	 6 & (	[ Y H 1	2
 :		?B#$ .&'$ g	LH & ?E ?B60)(
)100 -31('$	 }G, )i' ) ((# ]I  
 ~(	A :'#$ )1(. (# 1DE &
 	LFW0+ ( 1	2 (	LHBA #() ) '	:
#$.hd 	/KW'B	 :' (# :A q 1	2
&'$ ) ' ', :'$: C$  	 & 1	2
&)K 'B	 C('80 1	2#$ .g `, (#
, Lq ) '/, 5sJ?p 	2 '	 )1.(
\?2
"E	 'X '  l	? 1	K & 	 'B
, "Be ) "0LB) #	p')49548512.(
CH & (I  YF &pB  (#
 H$	/B u0&'$ >?  	#A "mF 

#+. / 0+1 2 0  
 23 
354   	
 –3/	4/1393 
2	 (#(# :('B	He  A ) X(	$ 1	2	 
',(#B"	  xD :	B 6'B$ 
)1.(:	B (#100-90CH 'Z(#& ]I 
 Y o(K 00)+:A :	 #() B	
 ) #$"	B (# (#"?q .	? J :' 1	2
#$ .CH 1'+ C	9 * 6 1(,
BA JB ]I - (/E 1s B	+  ) ',
(#  J?p s'	."8 ]I  
\?25(#
"	 # ) 
 s ) :A	2:+ 1 J?p'	 .
:' (# 1(, CH ?E ?B50)()70-20()
6H (I   (#65)()70-35('$	 
)50.(}	'?E 1(, CH J# Z  'B	
 i' ]I  B' &'$	 .s (# :	,#,
 , W	9 (#5" C	 , 	 0 @ 1)(
:)B 	 ) 	2j k#(YK5&#HK 'Z 
'$	 )5151.(W	92 u0 C$ s
 C9 C	q X (# &#	0 g , & (	[ '$	
&  J?p  p 5s (# *(,Hg+2 (#
s Lq \[ )"	B (# )H w@B E	
 1, 	DE#$ )1.(6  "7	89 :		
2	 xD 	+ ":	 ( &  &#0+  -
 "? C	E 
'B# )52527(.	/,
B	K() 6 6  (# & ) + 1	2
 C'/ 1(, CH  R	A5&'$ :' #() hd
) 2	  :	+ 	##K )53.( mB  , '(
"	 (# w[L `+ * #	p & iB  2 -
	2 ',5Cq'9 	 0 `+ 
HL 'X2
"LK E	 0+ & ( 1Ye#$ )54549(.
W	 (#	  A 1	2 `, & # 0+1
  1(, C 	B C0#B/DE 1	25'B	
:	 "0 WHA 5e0	 N	?, #/  )
	A (I ?2 WHA5BB E	 &'$ 	2
" . 0+ & `, * 1(, C ) '$	 
C$  W	)? B8E 'b &#	 * :E 
&', }-? )
,) &'B('B &#	 :E  1	2
#,, 51H8# 
,) 'B	 :	,&	 55
"	d2B8B+ A )iB l8?2 1	2B B
 &#	8H$#.W	)? 1H 6/49%B)
 & ) 1(, C  ) '$	0	 
 &0	H#$ .k , " 
  (D
	L -	 )# (# 1(, C !	B CH
'$	 1(,51(, C 
	e )# k 	
"B w[L 2 )1(.
F 	/, & 0+)*?B& 1	2 ( J/ B
& 	 "?5(# 2 ) :	,#, (# 2
 	2(L,  A :-	K($	'.F 	/,
W	 1 & 0+ 1#	 1	2(#-D  '0
CG #:	Z 5nH[ 1	2)(., ) 1H,	 'b 1	2
He 1	2&#	8H" &'$..,  A 1	2
He1H 10-6%'8 & 	 & ',
'H2 .'8 &)
$ & (1)(# :E 
H :	,#, :'B# '$( 1	2(#e (# #(# 'b&#	8
#$ .# 'B	?2#( & 	 "? & 5
F+ 5HA E	 " 
? B 0A 5
5o(	A 5	?H( 5	e ) "# :'$ 1HBe 5:) N2	,
#$ /DE -HA ) 1, (- WHA )1(.
F .& 0+ 
\?2 &L9 (#N,"+ 5	2N,
B8E'b # 5	2 5&',	11	2 # ) *LA
 (# # &'B('B &'# )(# 	/, 
#$ .F t J & 0+ (# #	9 (Z
E 	 "E	 'X I)H	K +he, 5"HB
/q-q)E- #	9 )B 5(m  )2	
#+. / 0+1 2 0  
 23 
  	
 –3/	4/ 1393 355 
', )12.(C0	, -D  	 , B	,#,
)& ', (?  'H$# l	1(	?(Z 	
#),+ H/ &'$'B., (IE"? 
58H 5#(# C	$ 0+F & -HA
- #	9 )B 5H0)H05( ) , 	(	B
$	')215554.(
" 6  "7	89 :		+	 :		 )
"$' B	J )# )Reference Dose(
RFD :	B 1 (# &)	H+ '9!A B ((10
K)
 .K  . &#,'B.	:	B	 
$') ":		 A( ) (	B	 FAO 
)Food and Agriculture Organization(5 :
YF # ]I  ( & H82 Y300 
&?B Z .K) ('@ 
  , 'B200 
 :+ .K)B'$	 CH (Z  '.
l	 #?2( WHO )FAO 	p '9 :
 :'  & B)(8/42&'$ 
 .K)
".) #?2( 
   	 
HK mB (# 	
B)( 1YF "	(# : 6H 2/2'9 5.K,
 	p019/0 YF &#	 .K (# .K)'$	 
)3(. 
\?2 mB YF # I :) l	
 	$(	, H?, ) 	e)( J	p #?2( 52	 

FAO/WHO 1 &5/0:) .K  .K)
 &#	 *LA'$	 )57.(
&'B DA (# 1#	 &',e 	0	! : (#-
  1K'B	 HK .	pB & ) 
" .! #) 
 	0	 (# 	 1()
A0+ DB K# 	 B	) &	 #('B # 
(  
  # s$ ) !  K#0+ "b)
 (# , 1	?$ * 'BH ) &#, nZ : (#
 
@@  
2V (# ( :+ 	  : DA
?qE '', .
0	!  	() .	mB' 
0	!&'B &',e (Z  , 	1K ( &
(# "	1	2 B	B (#&## .	pB : #(#  5'B
 : 50	? (Z  	 !  )s$
>?  
 '2# :	LB (L, (# ( .
"	 : (# 	B  / H$' 1	2 1	2
&'B m  
  1K (# & ?
 r (# s$ 	 !  	 0  , .# .?E
'B(# (q & 	 5#('B #).#) 
 	
&'B  (# 	0	! (# & : 1K "	-
1	2 5((# (# :+ : Np ]I  :	B :'




.	? 	B)H0 JEI *lH# (# 	 
$C	Iranmedex 5SID5Magiran 5Google 
Scholar 5Web of Knowledge5Science 
Direct )PubMed(	/E 	 1	2/ 6	#)
& (#'B	 :	BMercury Exposure,
Mercury Poisoning, Heavy Metals, 
Occupational Exposure, Environmental 
Exposure )Mercury Toxicity)(	 W#	
:+ 	2(#'$ pH : (L,.
J? 	0	! 8B )# 6 &'$ 1()+ (Z
'$ ( B	K' .(	#)() 1	2 C	$ 0	! 
) :	B "	 (# & 
HK &'B 5:# CZ
# : (# 0	! .	pB.
B	K' W)'  1 iB C	$ mB #( 	EI
&'B B?BB?B C  5&'$ 1K? 51(#" 
&'B ) & (	 x B ) 
B	 5&'$ 0	!
'$  0	! W) . 	?2	B  &## B 1	2
?J&'$ 1()+ 6$ 5B?B iB mB  
#+. / 0+1 2 0  
 23 
356   	
 –3/	4/1393 
"?&'B & B 5	2$  A ) 1K5# 6 
c	HB "$'B 0	B+	H "	q.
 
"K (q   #( 	$(	, &)K (# 	0	!
(# )#' "	B45 0	@48J? 0	@ 1()+
.	mB () 
  #)() 6$ , &'$ (# ( '
5'B# 'B'$ 	[HB .&(	?$ W)' (# c	HB1:	LB
 &##&'$'B . c	HB ]/I 	  : 50	! 

'B(# l	? & 	 , BK(	, (# & )
:	$dB'B#" -	 ., 1# ) :2	
 5'B(# 
	  "/B 1HL 2	 xD B
'B(# &  1HL !   : .
\?2
&'B &:'B# #' 	 # (# &'$ 1K 1	2
 :	LB ( 1-	 : 5HL &#,e'2# .
 5I ( 'B)( 
 : #, &'2	L , (I
 5((# (# `  &'$ 1K &'B & "mF ,
 N2	, $ ) :A'	.
1:	
            ! "#$% &)&(
 ) *+ ),	(









12#:53/0±56/3)14/0-27/27(126#728 # 6#7 

























20/0#2: 1" # 6#7#(2 
16/0#2: 1" # 6#7#(2 
17/0#2: 1" # 6#7#(2 
20/0#2: 1" # 6#7#(2 
16/02: 1" # 6#7#(2#
















0" 62/31mgHg/gr cr 62/3112%2









" :08/0±45/0126#728 # 6#7 
%90 :05/0±25/00126#728 # 6#7 
 :08/0±45/06#7 # 6#7#(2 





















95/15#2: # 6#7#(2 

"
4/29#2: # 6#7#(2 
955/1# 6#7#(2 1"#2: 

"













 2 :5/2#2: 1" # 6#7#(2 
6" 2 :1/1#2: 1" # 6#7#(2 
6 2 :5/1#2: 1" # 6#7#(2 

 2 :5/2#2: 1" # 6#7#(2 
6" 2 :1/1#2: 1" # 6#7#(2 
6 2 :5/1#2: 1" # 6#7#(2 
9 
# 
#+. / 0+1 2 0  
 23 
  	
 –3/	4/ 1393 357 
1:  ! "#$% &	
          )&(







MN:59/1#2: 1" # 6#7#(2 
9:19/2#2: 1" # 6#7#(2 
MN:33/0#2: 1" # 6#7#(2 
9:69/0" # 6#7#(2#2: 1
MN:59/1#2: 1" # 6#7#(2 
9:19/2#2: 1" # 6#7#(2 
MN:33/0#2: 1" # 6#7#(2 












0" O2#1	& 1:93/2#2: # 6#7#(2 

0" O2# " PQ :32/2#2: # 6#7#(2 
1	& 1:293/0# 6#7#(2 1" #2: 












112 "#$9 G$ 
1122W "#$9 G$ #
3/1±75/10#2: 1" # 6#7#(2 
04/1±62/1#2: 1" # 6#7#(2 
3/1±75/10#2: 1" # 6#7#(2 






46Y# " #78 
2E 
65&	 #78 
77/26±3/34#2: # 6#7#(2 
82/3±15/10#2: # 6#7#(2 
677/2±43/3# 6#7#(2 1" #2: 













7/2±26/9#2: # 6#7#(2 
79/1±13/9#2: # 6#7#(2 
73/1±84/1#2: # 6#7#(2 
27/0±926/0# 6#7#(2 1" #2: 
179/0±913/0# 6#7#(2 1" #2: 











47/0±84/26#728 # 6#7 12 
07/0±61/06#728 # 6#7 12 
47/0±84/26#7 # 6#7#(2 











3/0±86/0#2: 1" # 6#7#(2 
5/0±13/1#2: 1" # 6#7#(2 
3/0±86/0#2: 1" # 6#7#(2 













 6F\I :32/0±76/2#2: # 6#7#(2 
\I 
 "J
:32/0±5/4#2: # 6#7#(2 
032/0±276/0# 6#7#(2 1"2:#











6/36±6/58#2: # 6#7#(2 
7/35±6/52#2: # 6#7#(2 
66/3±86/5# 6#7#(2 1"#2: 





































4/36#7#(2 #2: #(Median) 
8/3#2: # 6#7#(2(Median) 
34/0# 6#7#(2 1" #2:(Median) 

























09/0±19/06#7 # 6#7#(2 
32/0±48/06#7 # 6#7#(2 
09/0±19/06#7 # 6#7#(2 








0" #N 23/0±92/0 6#7 # 6#7#(2 
51/0±77/12#(%90 6#7 # 6#7 
 :23/0±92/06#7 # 6#7#(2 








82 :38/1±28/16#7 # 6#7#(2 
A
.:08/4±14/42: # 6#7#(2#
 :38/1±28/16#7 # 6#7#(2 
A








#+. / 0+1 2 0  
 23 
358   	
 –3/	4/1393 
1:&	
            ! "#$%)&(












43 K"87-5: 45/2±83/3"#8 #N 




  #2: # 6#7#(2

0" 












(& 2012 )89(100 <  37/06#7 # 6#7#(2 37/0#7 # 6#7#(26
&
 #	0 
# "# " 
(& 
2012 )62(




012/0# 6#7#(2 1" #2:)
#(
015/0# 6#7#(2 1" #2:)#	0(















 #2: # 6#7#(2(
6/8±7/5)^_<
 : # 6#7#(2#2(
017/1±96/0# 6#7#(2 1"#2: 









55/36#7 # 6#7#(2 
89/16#7 # 6#7#(2 
55/36#7 # 6#7#(2 









6	 :  "
0 
6" 
246 6#728 # 6#7#(2 
198 6#728 # 6#7#(2 
246 6#728 # 6#7#(2 
198 6#728 # 6#7#(2 
 
# 
# "# " 
(& 
2013 )93(
18 "#2	  20±90#2: # 6#700)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15  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47/0±84/2 "mg/kg dry wt 
53/0±56/3%90 " mg/kg dry wt 
23/0±92/0 "mg/kg dry wt 
51/0±77/1%90 " mg/kg dry wt 
07/0±61.0  "mg/kg dry wt 
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0" O2#  "#2	 " 
5
0" O2#  &	 
57/112#2: # 6#7 157/01" # 6#7#(2#2: #2	 JL
 
#+. / 0+1 2 0  
 23 
  	
 –3/	4/ 1393 359 
.#+ 
".!/   :	 0  , 1#	E #
'HB & 	 l	? (# s$5J/ )#  `F
5
 r (# 2	 xD ) B'B# .	0	+
'B(# (q ? &#	 )41(.
(	[ h8 :'  .	0	+  & #)() Z &(
" :+ .  & #)() # &( .	0	+ J:'
	Y C0#  , '$  & 
 nb 
#('B W	/B#  B'X b(	E o(K &	H# )58.(
?B :'#('B #A (# ( 1 & 'B.
 J# ((# ]I  :+ mE "?q 
	#$ 
)62-59518515.(E	? W	 (# :(	?2 )
2007 s (# # & : , 'B## :	LB
(# , 1#B'B# .	0	+ 1'B5 HL  )#
 1#" 'H$'B B'B# .	0	+ ,.
\?2
 .	0	+ 1(# , 1# , "	 (# & :
1# 	 	@ (# 'B# B'B# ,.	0	+ 'q	
'B# B'B#5# HL  &#)60.(0	! (# 1
&# 1	q+ , ) &#& : 1)(  :(	?2 )

 , 'B'( pHB 
  5'B## .	pB :(#	 $
 :'B# 'q	 :(#	 ) 'B(# &#,e :'B# , B(#	
 )	8 5&#,e:+ $ (# & : (# 1(# -
#(# #) 	2 )62.(H	 c	HB ) 1)(B 1	2
 W	 (# B :(	?22012  )	8 
 ( (#
 ]'D'	?B )63.(w[L A 2# )# (#
 &#	 
 , '#K &89 (# ( & He (I
 'E	DH B	2#', .#)'910& (	[ 'Z(#
$ #++  &'.	0	N$	2 C@H5#$ (#
#)'9 , 0	980 :+ 'Z(# Y#$.H9 
 Y ('@ 1#( (#( 6	290	100 
Z(#K '" &'$ o(.6 &'$ Y & 
$ :A #() (&'.'B (# )5, 'B	 nH[ 1	2
 J '/, ) s#$.',e N 	 &
)('2u E	 ::	K 
H( 
&'$ )13(	 )
'd0 :',e 1)(  k5/q r(E E	
#$ )68-64541(.: , " &'$ o(K
&5(# .	0	+ 	   he H82 * 	 Cq'9
 q	 g'B	 )3(. 	 (9 (# &
 *B0	K N,) (	X# :	2# 6  (# 
 ) ##K
 CA#  :+ #)() ) .	0	+  & ~)A E	
 g ) v	[#$ )69524.(AB .	0	+ K#(
N,) E	 'B 
 ) &'$ *B0	K 1	2
 K#(A 	 ) g J ]I  'B (I
 ) &'$ :A #() :	2# l, ]I  @H
'2# N ( :A & : )70.(0	! (# 1
 )  (# & : 1)(  :(	?2 ) ( ,
 B :	B g	 v	/( 5'B## .	pB 
 1(#
:'B# #' 	 :	B 1 ) g (# & y! 1	2
'B#, &'2	L .	0	+ 	 &'$e )72571.(0	! (# 
B(KB , ((# & ('@ 1)(  :(	?2 )
pHB 
 5.	0	+ 6 :'B#   he :	,#,
 : , '$ CZ	9 	L :'B#   he &
	 N" H$# 1(# )58.(
I 	0	! '' &'-+ , " :+ 
/ 1	2
CG L "# "A	 '' :'I	s 1	25
 ''L ( B'B# .	0	+ :'$ #+ k',.
:' I	s 1	2H A  $	B 1	2
D N	?B 5:'$ #+ N ( .	0	+  &
'2# )74573(.W	 (# :(	?2 ) 1
2006 ''L o)(  1(	B D , 'B## :	LB
 I	s :')MRI(:'$ #+ J `
0	+  & .	##K .:	L # 0	! :	LB 
#+. / 0+1 2 0  
 23 




8  &#	8H &?2 1	2	$ #+ :'
 &B'B# .	0	+ &'B&'$ 1K ((# (#5v	/(
#(# #) 1(# )75573(.
2	 xD 5& 	 :	B !  K#0+ # &(
" 	(# 1	2YF ).1	2YF  & K#0+
 'B	 	(# xD2	 ) ,(A x'Z 5
BB   	(# 1	2YF iB#21	
 & 	 s$ F  (# ( '$	)76.(
0	! (#&'B 1)(  :(	?2 ) &	K+ , 1 1K
 .	pB :2	 1 (# 
  J?p :
 	 & J?p : , 'B'( pHB 
  5'B##
 v	/( 2	 xD : #(# 1(#)77.((#
&# , L2)|e: 1)(  :(	?2 ) ) &#
 
  5'B## .	pB B :(#	 $ (# & "mF
 :(#	 (# & "mF 6H , 'B'( pHB
 `  : ) $B 5/86/0515/0)12/0
H	 
 , " &# H0 (# .K )  ,	9 	2
 v	/( , " :+ 
 1(# (# & "mF
 #(# #) 2	 xD : ) :(#	 $)62.(	
5# 1	2#('B	H   ) W)'  2	B
 :	B !   2 , "K pHB :
"B -	 .N   	 "b) 
 'X2
&'-+ #)() (# 5YF # ) + CG 	  	2
B &'+ ~(	A W? "0	9  " 
? *#
#$.
L : HZ 	@@  ) #('B	H 
 # B xD : l	  ( & 1(#)(
 C	q "	(# : B ) K#0+  'H YF
Hq B)( C?  )Provisional Tolerable 
Daily Intake(PTDI .# ) :	B R(A (# 
" &#, 
 .	p G,'9 	 + 5LB 
 (# 
006/0BH[ H0  .K&#()+ ) 
 -
	 $ 1	25/0 ('@ 
-	 H0 .K
&## 	DHA #A  ( #('B	H 'B)100.(
01 ".   :]I  & B	 '0
 I 1(	B' "0	20-15N2	, A W	
" H	., 1(I &# 
?[ :+ : , &'$
 #)'9 6200 W	 (# 
 1	21985-1981 
1800 W	 (# 
2000 " H	 N2	, )78(.
) ?E "? )  1DE & 	 l	?
6  (#s$ 1	25}	'?E ) (	[ h8 ]I 
." & 1	2 )82-79(.C?H  , H0	9 

$ &#0+ " 
? $dB'B# CeB]I  '
 `! (# & (	['$	 .& 	(
 6 B :	$dB'B# :	 (# s$ ) ! 
)V80?2 ) 1(	@ (# :(	W	2007 B:	L## 
, 
B	 1 &B# :	$dB' 
ppm47/0±84/2")41(.0	! (# , 1
 W	 (# :(	?2 ) ,2010 	( 1)( 
 :A & y!)Blood Mercury Level ((#43
5'B## .	pB :'?2 (# $dB'B# Ce  8B
 ( :	,(	, 
 :A & "mF 
B	3/6
& (9 CE ) 'B#, #()+ H0  .K)
 :A (#H(	e 	 ( # 
5# 
 'B	 	2
 #' 5)( (# (	, 	E	 51(	, @	 1	2
H82 (# .	0	+ xY9 #' 5)( (# :'B# xD 5
 &#	8H 5.	0	+ (#e  &#	8H 5	(# 1	2YF
 :H 5.	0	+ xY9 1 	?0 s
.	0	+  &#0+ ( *LA  H (# w@B )
'HB# 6/)83.( *	  &#	8H : 'B
'2# N2	, ( 
A	B )  (# # & J?p .
\?28H 
H#  &#	N9, 
, (	(# :# 
#+. / 0+1 2 0  
 23 
  	
 –3/	4/ 1393 361 

A	B & : 5$dB'B# 1(#	 (I  ( 	2
 N2	, '2#)41.(
 1	2(H,	j (YK k (# & CH ) C, &
 6 H, :2	  1Al-Majed .	pB
'$, " &C, & "mF 
B	 ## :	LB c	HB
B?B ) :2	 1 (# `  '2	$ 1	2
ppm22/3±181/4)ppm404/1±617/2# 
)101 .(0	! 5: (# :(	?2 ) &	K+ 6 , 1
 :2	 1)( (L,  (# l(	 cA C9
 ( :2	 1 & : 5'$ .	pB9/2
" &#, o(K .K  .K))77.(
".  23  &44 :v	/( :	B (#
?@H , ) '/, (# B' & "mF 

:'B# #' ) :#B ) 
 .	0	+ 	 &'$e 1	2
:(#	 (# 
\?2 ) #(# #) !(@H 

 Y  $	B :	B $ ) :A (# & :
.	0	+$dB'B# 1	2 " .( B	?0+ :	,#,
 l	? (# .	0	+ 	 ,  ,	9 5'B#-	 :#
:+ ((# (# & y! 	2"$# .
\?2 !(
/G H' ) 
 :A (# & : 
#:'B#-
#(# #) :(#	 (# .	0	+ 	 &'$e 1	2 )1(.
"	9 :-	K(  "/B :#B ) 

1HL >?   "/B 'B(# .(# !  &
 J?p YF &pB 5'	&|)  6  (#1	2 
u0 J?p (# + :+ HL" )mB 
YF &pB '(5	 :	B  Z 
>? , 1(, CH" & C$ 
5'$	 
)2(. $	B :	,#, (# 1DE & 	 "?
& (	[ g	LH55& (	/F 	  
MB( 	(	q 1)	9 h- 1	2& 	e 1(# N, 5
0	+ ) c	# 'B	 	)  & #	D J.	 
$dB'B# 1	2 g	8 'H)1(.& 1-	 y! 
J/ 2  :#B ) 
 "	 ) :A (#5C	E
&@0	   (# WHA/DE H(	?$ 
#)( .J?p>? &:	,#, (# 5}-? pHB
 1(, CH  &#0+ 1	2YF xD)(#W) (#
2	 ('$	 .A( #?E WH5Z "E
  -	 t! , " B	,#, (#  ) 
>? 1DE & (	[&#, g	LH ( 'B .(#
	 WI(1(#51DE & (	[ g	LH56
"	  (# " 
? ) &'$ Y (#	 1	2
) #$ LH "8 
	 'e J?p 
 s (#
 ',,'B 1(	p2	B E	 H  1	2
/DE #$ )1(.0	! l	 	q , 1 ) 1(e
 ) :(#	 1 (# & : 1)(  :(	?2
 "mF , 'B'( pHB 
  5'B## .	pB :	,#,
 v	/( :	,#, 1 (# & & : 	 1(#
:+ :(#	 1 (# #(# 	2)84(.]@  l	
 (# # & : 1)(  :(	?2 ) # 1#A
 
B	 ) W	 N$  
B	 	 :	,#, ((#
 B)19: , # 
  ,	9 c	HB 5.K,
  :'B# :#,e  ' ) C/q & "mF 6H
 `45/2±83/3)µg/L14/3±14/5" &#
)85.(	 }	/@ 5:(	?2 ) B	( N2)|e l
33 %:#B6-01(# 5
,) "	(# C0#  &	
Z  -	 BA & y! :		 1	2
 " 6  "7	89µg/l8/5nmol\l) 29(
'$	 . :	,#,  N2	, ()b 
	

,) C	$ 	1	2 W	)? 1H )TCVs(
 l  '$	)86.( , " ,V  .-
 1 (# & : 5&'$ .	pB 	0	! l	
  "/B :#B:+ :(#	 HL 	2 &#, "
#+. / 0+1 2 0  
 23 
362   	
 –3/	4/1393 
A 
 # 'B0# 
  C, '$	  
o)( 1	2 (# 
  # ) & #
 :(#	[ E	 'B"	   1	2
 '$	 
)88587.( (# :	,#, , 	pB+ 
`+ & 1	2(	, .	pB 'H2 0	 #  Ye
 ) 'H2 W	 ) 
 , , B	,#, (# $dB'B#
:+ L 	 ) !b ) l "E  , 	2
 	A ? ) 2V?B 1(	?2 &(?2 5',
 CL 1#)'9 	 $ 	 , " &# :
:+ (# & HA	B "	(# : ## N2	, ( 	2
)99.(, ## :	LB :(	?2 ) B(KB , 0	!
 N40((# (# & 1'Z(#15:	(# R#,
 N  "/B 5`! (# &'$14(# 1'Z(#15
# @! $ "  R#, . 
 "E )	8
& (	[ #)() :	 .'E  .	pB 
9 (#
:+ N0	e )J :	 .'E 5R#, 8 H 
&(V 
HX, .'E ) R#, 6 .	0	+  1
	b #	@  *$dB'B# &#	8H .	0	+ 	B  
 R#, $ 
9 (# '$	)58.(
  & ".: (	[ 
? 1 &
#A 6@ : N E	 " 
 1#A
 " 
? H9 ) #$ :	B (# '0 wq	B R#,
@[0 r(E  B :+ 	  '$	 .&	H# 
k (# " 
? 	& 	/, '/ `+
)@[0 wq	B :#B 	 #$ 
? F CG '0
$ '0HB')20.(0	! (# ) q 6 , 1
 :(#	 1 (# & : 	( 1)( :(	?2
 
 H/G !( , ## :	LB c	HB 5'$ .	pB (#(	
 #(# #) 2	 xD : ) C, & 1H  .
:(#	 1 & y! 
 1(#	 v	/( 
\?2
:'B# #' )) 2# $ &()# 5&'$e 1	2 Z	 
'$ &'2	L 1(#(	 B	)89.(, L2)|e (#
 A : 
 1)(  :(	?2 ) 1(#K
 $ :(#	 $ (# & 'B	 
 
pB :	8Z## :	LB 5'B## .	 'B : 6H ,
 2#$ :()# (# :(#	 
 $ (# &
54/0±92/0, " H0  .K) "mF 
H$' !A ) 5&# & "	(# 1 -	
&'?E &?2  :#B ) :	,#, 1 }	ZDA 51
 #(#)90.(&#&# 5'B## :	LB :(	?2 ) )
 	 : )	8H @!  :(#	 $ & "mF
 )	8 2 'B(# 1(# .$ (# & "mF
 B :(#	12/0(# 51$B :(#	 $15/0)
/ 9 :(#	 $ (#86/0 H0  .K
'#K 
 .}-	?H9 (# & 1-	 "mF :
  HL 2	 xD : C0' / :(#	 $
'$	 )62.(
/  
:	$dB'B#  : :# -	   	 5
	He ) :	pLB# 	 : (# $dB'B# :(
 #	Le 5& (	[    
?b ##K
 5&|) 1	2#2  &#	8H (	, (# ! ?E
 (	, C  (# NH# ) 1# "7	89 C	)
#$ &#	8H .) 1# "7	89  H$YK 
\?2
6  WH,N	e   5(	, 1	2 1()# 1	2
)  :  1()b $e 		'	?B .
Jb) 5CF	$ F (	Lq !   N2	, 1
&'B DA (# Bq : 1K>? # 
 5
  CG YF # YF # &|)
 bE  C/q 	(# 
 "	(# : 'B
'2# N2	, ( .? ."d	,  &#	8H1(	E 1	2 
#+. / 0+1 2 0  
 23 
  	
 –3/	4/ 1393 363 
 B &  & 	 s$ ) !   'B
'2# N2	, ( .$dB'B# (# # 
  &#	8H
 ? '	}	ZDA 	B Z   	 1	2
:B,
 1	2 / ?0 	 ()b
#$ .	pB &.(	, )  & 	 , 	Z (#
 : '	 5'B(# 2 & 1K &'B ( (I
	   ) ##K "e l	? N2	, 1 .- 1	2
#$ &#	8H & 	 l	/0 ).B	A(	, (# , 	2
:+ 'B	?e 
 
H[(  '	 " & 1)	9 	2

 ) 	2	(#  'B	?e -D  , 	2
:+ (# 1()	L, "L, 	2#$ 1(##A 5#$ .
\?20	 1	' tI '	 
(# R	B!A 1	2
#$ W	/B# 1HL "' ) '$ 	 :.
01  *23 
 .- :	K'B .	pB (# , B	, ,  'B#
 'H$# 1(	?2 N2)|e 
 H( 	?B H,# &|)
t)( l' ) (e('q ) L t 0'	?B B#.
References
1. Counter SA, Buchanan LH. Mercury exposure in 
children: a review. Toxicol Appl Pharmacol. 2004 
Jul 15;198(2):209-30. 
2. Horsted-Bindslev P. Amalgam toxicity--
environmental and occupational hazards. J Dent. 
2004 Jul;32(5):359-65. 
3. Mobarhan Fard AR, Esmaili-Sari A, Nezami SA, 
Qaemi N. The relation between human fish 
consumption and mercury bioaccumulation in scalp 
hair in Khoozestan Province. Iranian Scientific 
Fisheries Journal. 2008;2(2):1-11. Persian. 
4. Salahi S. Mercury toxicity. J Kerman Univ Med 
Sci. 2011;18(1):98-106. 
5. Davidson PW, Myers GJ, Weiss B. Mercury 
exposure and child development outcomes. 
Pediatrics. 2004 Apr;113(4 Suppl):1023-9.
6. Tchounwou PB, Ayensu WK, Ninashvili N, 
Sutton D. Environmental exposure to mercury and 
its toxicopathologic implications for public health. 
Environ Toxicol. 2003 Jun;18(3):149-75. 
7. Agha Hosseini F, Arbabi Kalati F. Mercury 
concentration in unstimulated whole saliva in high 
school students in Tehran. Majallah-I-
Dandanpizishki. 2010;21(4):265-70. 
8. Clark J, Duffy S. Filling a need for mercury- 
amalgam facts.   [cited 2007 Mar 8] 2007/03/19 
Available at:http: // www. toxicteeth. org  
/mercfacts.cfm. 
9. Little JW, Falace DA, Miller CS. Little and 
Falace's Dental Management of the Medically 
Compromised Patient. 8th ed. Louis: Mosby. 2012. 
10. Bull S. Health protection agency, mercury-
kinetics and metabolism in organic 
mercury/elemental mercury.Chapd H, HPA. 2007 
[cited 2012 Jul 11].  Available at: http//www.hpa. 
org.uk/webw/HP  
11. Sharifian M, Noorisafa M. Reported 3 cases of 
mercury poisoning in children in an Iranian family. 
Daneshvar Medicine. 2005;12(56):25-30. 
12. Zaman T, Abbasloo P. Mercury inhalation 
poisoning and acute lung injury. Iran J Pediatr. 
2003;13(1):33-49. 
13. Goto CS. Heavy metal intoxication. In: 
Behraman RE, Kliegman RM, Jenson HB, editors: 
Textbook of Pediatrics. Philadelphia: Saunders; 
2004. p. 2355-8. 
14. Satoh H. Occupational and environmental 
toxicology of mercury and its compounds. Ind 
Health. 2000 Apr;38(2):153-64. 
15. Akbari  M, Velayati Moghaddam  F, Ahmadi A, 
 Afshari R. Evaluation of urinary mercury 
concentrations in general dentists and restorative 
specialists in Mashhad in 2010. Birjand Univ Med 
Sci  . 2013;19(4):421-616. 
16. Roberson T, Heymann HO, Swift Jr EJ. 
Sturdevant's art and science of operative dentistry. 
5th ed. Louis: Elsevier Health Sciences; 2006. 
17.  WHO (World Health Organization). 
Environmental Health Criteria 118: Inorganic 
mercury. [cited 2012 Jul 20].  Available from: UR :
http://www.inchem.org/documents/ehc/ehc/ehc118.
htm 
18. Mandel ID. Amalgam hazards. An assessment 
of research. J Am Dent Assoc. 1991 
Aug;122(8):62-5. 
19. Okati N, Esmaili Sari A, Ghasempouri M. 
Examination of mercury concentration in the hair of 
breast-feeding mothers and relation to fish diet, 
number of dental amalgam filling, age and place of 
life. Iran J Health Environ. 2010;3(3):327-34. 
20. Zolfaghari GH, Esmaeili Sari A, Ghasempoori 
M, Faghihzade S. Evaluation of mercury 
2 0 #+. / 0+1 23   
 
364   	
 –3/	4/1393 
concentration in hair of dentists and survey of 
factors influencing its levels. Journal of 
Environmental Science and Technology. 
2010;12(3):19-159. Persian. 
21. Shannon M, Borron SW,  Burns MJ. Haddad 
and Winchester's clinical management of poisoning 
and drug overdose.4th ed. Philadelphia :Saunders; 
2006. 
22. Neghab M, Choobineh AR, Hassan Zadeh   J 
Ghaderi E. Subclinical symptoms of intoxication 
associated with exposure to low levels of mercury 
by dentists. Iran Occup Health. 2011;8(3):59-67. 
23. Guallar E, Sanz-Gallardo MI, van't Veer 
P, Bode P, Aro A, Gomez-Aracena J, et al. 
Mercury, fish oils, and the risk of myocardial 
infarction. N Engl J Med. 2002 Nov 
28;347(22):1747-54. 
24. Mohaghegh A, Bakhtiarian A , Mohebitabar 
S, Forghani Z, Imami-Khansari, Ghazi-Khansari M, 
et al. Blood mercury concentration: hypertensive 
versus normotensive adults. Tehran Univ Med J. 
2008;66(2):131-35. 
25. Vupputuri S, Longnecker MP, Daniels JL, Guo 
X, Sandler DP. Blood mercury level and blood 
pressure among US women: results from the 
National Health and Nutrition Examination Survey 
1999-2000. Environ Res. 2005 Feb;97(2):195-200. 
26. Boffetta P, Sallsten G, Garcia Gomez M, 
Pompe Kirn V, Zaridze D,  Bulbulyan M, et al. 
Mortality from cardiovascular diseases and 
exposure to inorganic mercury. Occup Environ 
Med. Jul 2001;58(7):461-6. 
27. Okati N, Sari AE, Ghasempouri SM. Hair 
mercury concentrations of lactating mothers and 
breastfed infants in Iran (fish consumption and 
mercury exposure). Biol Trace Elem Res. 2012 
Nov;149(2):155-62. 
28. Farzin L, Amiri M, Shams H, Ahmadi Faghih 
MA, Moassesi ME. Blood levels of lead, cadmium, 
and mercury in residents of Tehran. Biol Trace 
Elem Res. 2008;123(1-3):14-26.  
29.  Attar AM, Kharkhaneh A, Etemadifar 
M, Keyhanian K, Davoudi V, Saadatnia M. Serum 
mercury level and multiple sclerosis. Biol Trace 
Elem Res. 2012 May;146(2):150-3. 
30. Langan DC, Fan PL, Hoos AA. The use of 
mercury in dentistry: a critical review of the recent 
literature. J Am Dent Assoc. 1987 Dec;115(6):867-
80. 
31. Hongo T, Abe T, Ohtsuka R, Komai M, 
Okiyama T, Amano K, et al. Urinary mercury 
monitoring of university staff and students 
occasionally exposed to mercury vapor. Ind Health. 
1994;32(1):17-27. 
32. Morton J, Mason HJ, Ritchie KA, White M. 
Comparison of hair, nails and urine for biological 
monitoring of low level inorganic mercury 
exposure in dental workers. Biomarkers. 2004 Jan-
Feb;9(1):47-55. 
33. Tabatabaei  M, Golbabaei  F, Shariatei B. 
Evaluation of urine mercury level of dentists in 
Tehran and its influencial factors. J Dent Med 
Tehran Univ Med Sci.  2006;19(3):66-75.  
34. Craig RG, Powers JM. Restorative Dental 
Materials.11th ed. Louis: Mosby; 2002.  
35. Khamurdi Z, Asari MJ, Maleki K, Evaluation 
of urinary mercury concentrations in Hamadan city 
Dentists with more than 4 years experience. Journal 
of Islamic Dental Association of Iran. 
2004;16(2):42-48. 
36. Chang SB, Siew C, Gruninger SE. Factors 
affecting blood mercury concentrations in 
practicing dentists. J Dent Res. 1992 Jan;71(1):66-
74. 
37. Kelman G. Urinary mercury excretion in dental 
personnel. Br J Ind Med. 1978 Aug;35(3):262-5.  
38. Naleway C, Sakaguchi R, Mitchell E, Muller T, 
Ayer WA, Hefferren JJ. Urinary mercury levels in 
US dentists, 1975-1983: review of Health 
Assessment Program. J Am Dent Assoc. 1985 Jul; 
111(1):37-42. 
39. Agency for Toxic Substances and Disease 
Registry (ATSDR) 1999. Toxicological Profile for 
Mercury, Atlanta, GA: Agency for Toxic 
Substances and Disease Registry[cited 2012 Jul 
11]. Available at: 
http://www.atsdr.cdc.gov/toxprofiles/tp46.html.  
40. Nasiri P, Golbabaie F, Mahmoodi M. 
Occupational  analysis in dentists of Tehran. 
Journal of Dental Medicine. 1993;6(2):26-33. 
41. Zolfaghari G, Esmaeili Sari A , Ghasempouri 
SM, Faghihzadeh S.  Mercury accumulation in 
human hair and nails: amalgam fillings as an 
exposure factor. Tehran Univ Med J. 2007;65(5): 
78-83. 
42. Hasani Tabatabaei M, Golbabaei F, Shariati B. 
Evaluation of mercury vapor in dental offices in 
Tehran. J Dent Med. 2007;20(1):46-52. 
43. Clarkson TW, Magos L, Myers GJ. The 
toxicology of mercury--current exposures and 
clinical manifestations. N Engl J Med. 2003 Oct 
30;349(18):1731-7. 
44. Zimmer H, Ludwig H, Bader M, Bailer 
J, Eickholz P, Staehle HJ, et al. Determination of 
mercury in blood, urine and saliva for the biological 
monitoring of an exposure from amalgam fillings in 
a group with self-reported adverse health effects. 
Int J Hyg Environ Health. 2002 Apr;205(3):205-11. 
45. Halbach S, Vogt S, Kohler W, Felgenhauer 
N, Welzl G, Kremers L, et al. Blood and urine 
mercury levels in adult amalgam patients of a 
randomized controlled trial: interaction of Hg 
species in erythrocytes. Environ Res. 2008 
May;107(1):69-78. 
2 0 #+. / 0+1 23   
 
  	
 –3/	4/1393 365 
46. Herber RF, de Gee AJ, Wibowo AA. Exposure 
of dentists and assistants to mercury: mercury 
levels in urine and hair related to conditions of 
practice. Community Dent Oral Epidemiol. 1988 
Jun;16(3):153-8. 
47. Mortazavi F, Rafiee M, Barzegar M. A case of 
mercury poisoning from Tabriz Children's hospital. 
Med J Tabriz Univ Med Sci. 2003;59(3):75-8. 
48. Bates BA. Heavy metals and inorganic agents. 
In: Haddad LM, Shannon MW, Winchester JF(eds): 
Clinical Management and Drug Overdose. 
Saunders: Philadelphia. 3th ed.1998;350-756. 
49. Asano S, Eto K, Kurisaki E, Gunji H, Hiraiwa 
K, Sato M, et al. Acute inorganic mercury vapor 
inhalation poisoning. Pathol Int. 2000 
Mar;50(3):169-74. 
50. IPCS (Institute of Peace and Conflict Studies). 
Methylmercury: International Programme on 
Chemical Safety (Environmental Health Criteria 




51. Castoldi AF, Coccini T, Ceccatelli S, Manzo L. 
Neurotoxicity and molecular effects of 
methylmercury. Brain Res Bull. 2001 May 
15;55(2):197-203.  
52. Harada M. Minamata disease: methylmercury 
poisoning in Japan caused by environmental 
pollution. Crit Rev Toxicol. 1995;25(1):1-24. 
53. Lim HE, Shim JJ, Lee SY, Lee SH, Kang 
SY, Jo JY, In KH, et al. Mercury inhalation 
poisoning and acute lung injury. Korean J Intern 
Med. 1998 Jul;13(2):127-30. 
54. Cavanagh JB. Toxic and deficiency disorders. 
In: Weller RO, (ed): Zymmers Systemic Pathology. 
3th ed.1990;4:244-308. 
55. Ng DK, Chan CH, Soo MT, Lee RS. Low-level 
chronic mercury exposure in children and 
adolescents: meta-analysis. Pediatr Int. 2007 
Feb;49(1):80-7. 
56. UNEP. The Determination of methylmercury, 
total mercury and total selenium in human hair. 
Nairobi: UNEP;1987.  
57. Rahimi E, Hajisalehi M, Kazemeini HR, 
Chakeri A, Khodabakhsh A, Derakhshesh M, et al. 
Analysis and determination of mercury, cadmium 
and lead in canned tuna fish marketed in Iran. 
African Journal of Biotechnology. 
2010;9(31):4938-41. 
58. Karaminogourani M, Eshghi AR, Hadadi H, 
Talebi M, Comparison of the post – amalgam 
filling urinary mercury levels of children treated 
consciously vs. unconsciously. Journal of   Islamic 
Dental Association of Iran. 2005;17(4):85-92. 
Persian. 
59. Chang SB, Siew C, Gruninger SE. Factors 
affecting blood mercury concentrations in 
practicing dentists. J Dent Res. 1992 Jan;71(1):66-
74. 
60. Esmaeili Sari A, Zolfaghri G, Ghasempouri M, 
Shaegh SA, Hasani Tabatabei M. Effect of age, 
gender, years of practice, specialty and number of 
amalgam restorations on mercury concentration in 
nails of dentists practicing in Tehran. Journal of 
Islamic Dental Association of Iran. 2007;19(1):97-
104. Persian. 
61. Saber Tehrani M, Givianrad MH, Kahkashan P. 
Assessment of some elements in human permanent 
healthy teeth, their dependence on number of 
metallic amalgam fillings, and interelements 
relationships. Biol Trace Elem Res. 2007 
May;116(2):155-69.  
62. Dahmardeh Behrooz R, Esmaili Sari A, 
Mishmast-nehi A, Sepehrikia S, Barghi M. Mercury 
concentration in the milk of mothers living near the 
southern coast of Caspian Sea during different 
stages of lactation period. Toxicol Environ Chem. 
2013;95(5):860-9. 
63. Norouzi E, Bahramifar N, Ghasempouri SM. 
Effect of teeth amalgam on mercury levels in the 
colostrums human milk in Lenjan. Environ Monit 
Assess. 2012 Jan;184(1):375-80.  
64. Hursh JB, Cherian MG, Clarkson TW, Vostal 
JJ, Mallie RV. Clearance of mercury (HG-197, HG-
203) vapor inhaled by human subjects. Arch 
Environ Health. 1976 Nov-Dec;31(6):302-9. 
65. Lauwerys RR, Hoet P. Industrial chemical 
exposure: guidelines for biological monitoring. 3th 
ed.  Davis CA: Biomedical; 2001. 
66. Salonen JT, Seppanen K, Nyyssonen K, 
Korpela H, Kauhanen J, Kantola M, et al. Intake of 
mercury from fish, lipid peroxidation, and the risk 
of myocardial infarction and coronary, 
cardiovascular, and any death in eastern Finnish 
men. Circulation. 1995 Feb 1;91(3):645-55. 
67. Hunter DJ. Biochemical indicators of dietary 
intake. 2th ed. New York: Oxford University Press; 
1998. 
68. Lund BO, Miller DM, Woods JS. Studies on 
Hg(II)-induced H2O2 formation and oxidative stress 
in vivo and in vitro in rat kidney mitochondria. 
Biochem Pharmacol. 1993 May 25;45(10):2017-24. 
 69. Sellars WA, Sellars RJr, Liang L, Hefley JD. 
Methyl mercury in dental amalgams in the human 
mouth. J Nutr Envir Med. 1996;6:33-6. 
70. Fathi M, Mortazavi V. A review on dental 
amalgam corrosion and its consequences. Journal of 
Research in Medical Sciences. 2004;9(1):42-51. 
Persian. 
71. Fakour H, Esmaili-Sari A, Zayeri F. Mercury 
exposure assessment in Iranian women's hair of a 
port town with respect to fish consumption and 
amalgam fillings. Sci Total Environ. 2010 Mar 
1;408(7):1538-43. 
2 0 #+. / 0+1 23   
 
366   	
 –3/	4/1393 
72. Fakour H, Esmaili Sari A, Zayeri F. Scalp hair 
and saliva as biomarkers in determination of 
mercury levels in Iranian women: amalgam as a 
determinant of exposure. J Hazard Mater. 2010 
May 15;177(1-3):109-13. 
73. Mortazavi MJ, Yazdi A, Khiabani K, Kavousi 
A, Vazirinejad R, Behnejad B, et al. Increased 
mercury release from dental amalgam restorations 
after brain magnetic resonance imaging. Journal of 
Islamic Dental Association. 2008;20(1):53-9. 
Persian. 
74. Berglund A, Bergdahl J, Hansson Mild K. 
Influence of low frequency magnetic fields on the 
intra-oral release of mercury vapor from amalgam 
restorations. Eur J Oral Sci. 1998 Apr;106(2 Pt 
1):671-4. 
75. Mortazavi SM, Daiee E, Ghasemi M. Balali, 
Mood M. Mercury release from dental amalgam 
restorations after exposure to microwave radiation 
emitted from mobile phones. J Birjand Univ Med 
Sci. 2008;15(2):21-8. 
76. Jahed Khaniki GR, Alli I, Nowroozi E, 
Nabizadeh R. Mercury contamination in fish and 
public health aspects: a review. Pakistan Journal of 
Nutrition. 2005;4(5):276-81. 
77. Agah H, Fatemi MR, Hashtroudi M, Baeyens 
W. A survey on the accumulation of trace metals in 
local  fisherment hair from the Northern Persian 
Gulf. Journal of the Persian Gulf. 2012;3(8):1-12. 
Persian. 
78. UNEP Chemicals. Global mercury assessment. 
Geneva, Switzerland; 2002. 
79. Risher JF, Murray HE, Prince GR. Organic 
mercury compounds: human exposure and its 
relevance to public health. Toxicol Ind Health. 
2002 Apr;18(3):109-60. 
80. Risher JF, Nickle RA, Amler SN. Elemental 
mercury poisoning in occupational and residential 
settings. Int J Hyg Environ Health. 2003 
Aug;206(4-5):371-9. 
81. Mniszek W. Exposure assessment to mercury 
vapor in chloralkali industry. Environ Monit 
Assess. 2001 May;68(2):197-207. 
82. Neghab M, Kardaneyan MR, Norozi MA. 
Health effects associated with occupational 
exposure to low levels of mercury vapors by 
employees of a chloralkali plant. Iran Occup 
Health. 2010;7(1):26-33. 
83. Kasraei S, Mortazavi H, Vahedi M, Vaziri PB, 
Assary MJ. Blood Mercury Level and Its 
Determinants among Dental Practitioners in 
Hamadan, Iran. J Dent Med Tehran Univ Med Sci. 
2010. 7(2):55-63. 
84. Ghasempouri SM, Okati N, Esmaili-Sari A. 
Mercury in Hair of Mothers and Infants: 
Influencing Factors Assessment in the Southern 
shores of the Caspian Sea (Iran).Iran J Toxicol. 
2012;4(3):335-46. 
85. Khordi-Mood M, Sarraf-Shirazi AR, Balali-
Mood M. Urinary mercury excretion following 
amalgam filling in children. J Toxicol Clin Toxicol. 
2001;39(7):701-5. 
86. Ramezani A, Eslamifar A, Gachkar L, 
Pournasiri Z, Banifazl M, Aghakhani A, et al. High 
blood mercury levels in Iranian infants: a cause for 
concern. Iranian Journal of Pathology. 
2008;3(4):186-90. Persian. 
87. Savabieasfahani M, Hoseiny M, Goodarzi S. 
Toxic and essential trace metals in first baby 
haircuts and mother hair from Imam Hossein 
Hospital Tehran, Iran. Bull Environ Contam 
Toxicol. 2012 Feb;88(2):140-4. 
88. Zavvar Mousavi H, Rouhollahi A, Shirkhanloo 
H. Determination of mercury concentration in the 
air of dental clinics and the urines of their personnel 
with cold vapor atomic absorption spectrometry. 
Iranian Journal of Toxicology. 2009;2(4):287-91. 
Persian. 
89. Barghi M, Behrooz RD, Esmaili-Sari A, 
Ghasempouri SM. Mercury exposure assessment in 
Iranian pregnant women's hair with respect to diet, 
amalgam filling, and lactation. Biol Trace Elem 
Res. 2012 Sep;148(3):292-301. 
90. Goudarzi MA, Parsaei P, Nayebpour F, Rahimi 
E. Determination of mercury, cadmium and lead in 
human milk in Iran. Toxicol Ind Health. 2013 
Oct;29(9):820-3. 
91. Sadeghniat K, Pahlavan D. Blood mercury 
levels of dental students and dentists at Dental 
School of Tehran University. Koomesh. 2007;8(4): 
223-8. 
92. Salehi Z, Esmaili-Sari A. Hair mercury levels in 
pregnant women in Mahshahr, Iran: fish 
consumption as a determinant of exposure. Sci 
Total Environ. 2010 Sep 15;408(20):4848-54.
93. Dahmardeh Behrooz RD,  Esmaili Sari A, 
Mishmast-nehi A, Sepehrikia S, Barghi M. Mercury 
concentration in the milk of mothers living near the 
southern coast of the Caspian Sea during different 
stages of lactation period. Toxicol Environ Chem. 
2013;95(5):860-9. 
94. Karimi A, Moniri F, Nasihatkon A, Zarepoor 
MJ, Alborzi A. Mercury exposure among residents 
of a building block in Shiraz, Iran. Environ 
Res. 2002 Jan;88(1):41-3. 
95. Abdoli MA, Daryabeigizand A. Computer 
Waste Management. Journal of Environmental 
Studies.1384;37:105-12. Persian. 
96. Sasan MS, Hadavi N, Afshari R, Mousavi 
SR, Alizadeh A, Balali-Mood M. Metal mercury 
poisoning in two boys initially treated for 
brucellosis in Mashhad, Iran. Hum Exp 
Toxicol. 2012 Feb;31(2):193-6. 
#+. / 0+1 2 0  
 23 
  	
 –3/	4/ 1393 367 
97. Saatchi A, Shadmehr E, Talebi SM, Nazeri M. 
A prospective clinical study on blood mercury 
levels following endodontic root-end surgery with 
amalgam. Iran Endod J. 2013 Aug;8(3):85–8. 
98. Mirzakouchaki P, Rashidi F, Hasanli E, 
Karbalaiefar S. Relationship between the number of 
tooth surfaces restored with amalgam and 
mothers’breast milk mercury levels: a preliminary 
study. J Isfahan Dent Sch. 2012:8(7):645-51. 
99. Schulte A, Stoll R, Wittich M, Pieper K, 
Stachniss V. Mercury concentrations in the urine of 
children with and without amalgam fillings. 
Schweiz Monatsschr Zahnmed. 
1994;104(11):1336-40. 
100. The Institute of Standards and Industrial 
Research of Iran (ISIRI). Food & Feed-Maximum 
limit of heavy metals. 1th ed. 2010. 
101. Al-Majed NB, Preston MR. Factors 
influencing the total mercury and methyl mercury 
in the hair of the fishermen of Kuwait. Environ 
Pollut. 2000 Aug;109(2):239-50. 
102. Tavakoli A, Ahmadiniar A, Shirini R. 
Determination of hair element content in Iranian 
population using INAA. J Radioanal Nucl Chem. 
2000 Mar; 243(3):731-5. 
1- MSc, Health Deputy, Bam University of Medical Sciences, Kerman, Iran 
2- PhD Student, Department of Environmental Health, School of Public Health, Tehran University of Medical Sciences, Tehran, 
Iran 
3- PhD Student, Environment Research Center, Isfahan University of Medical Sciences, Isfahan, Iran 
4- Associate Professor, Department of Biostatistics and Epidemiology and Department of Environmental Health, School of 
Public Health, Kerman University of Medical Sciences, Kerman, Iran 
5- MSc Student, Department of Biostatistics and Epidemiology, School of Public Health, Kerman University of Medical Sciences, 
Kerman, Iran 
6- MSc Student, Department of Environmental Health Engineering, School of Public Health, Jundishapur University of Medical 
Sciences, Ahvaz, Iran 
7- Pharmacy Student, School of Pharmacy, Jundishapur University of Medical Sciences, Ahvaz, Iran                                            
Corresponding Author: Majid Hashemi               Email: mhashemi120@gmail.com        
Address: Department of Environmental Health, School of Health, Isfahan University of Medical Sciences, Hezar Jarib Ave, 
Isfahan, Iran                              Tel: 09376098385   Fax: 03136680011 
368   	
 –3/	4/ 1393 
Journal of Health & Development  Original Article 
Vol. 3, No. 4, Winter 2015 Received: 02.01.2014 Accepted: 21.06.2014 
Occupational and Environmental exposure to mercury in Iran: a 
systematic review 
 
,5, Maryam Parvareh4, Narges Khanjani3Saeed Parastar ,3Majid Hashemi,1,2Abdolali Golpayegani
Mohammad Heydari Farsani6, Amin Noori7
Abstract 
Introduction: Mercury is one of the three heavy metals which are listed on top of the US 
EPA,s list for toxic and hazardous material with priority for human health. The aim of this 
study was to evaluate the situation of environmental and occupational human contamination 
with mercury in Iran. 
 
Method: All studies conducted in Iran which had measured mercury levels in humans in Iran, 
were searched by electronic databases including Iranmedex, SID, Magiran, Google Scholar, 
Web of Knowledge, Science Direct and PubMed. Due to the heterogeneity of the study 
results, meta analysis was not performed on the results. 
 
Results: After searching the databases, fourty seven articles were found. From these, 44 were 
chosen and evaluated. Although contamination with mercury is not high in Iran, but 
occupational exposure is considerable and contamination in specific groups such as dentists is 
high. 
 
Conclusion: Considering the high exposure to mercury in some occupational groups, using 
personal protective equipment and proper ventilation at workplaces should be emphasized. 
Also periodic monitoring of mercury exposure and medical examination of related workers is 
necessary. In order to decrease environmental exposure, it is suggested that legislations for 
routine monitoring of mercury in food and using composites without mercury be practiced. 
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